peak (90° or 0°), two peaks (90° and 0°) or four peaks (0°, 45°, 90° and 13 5 ° ) will occur in the orientation of Crustacea to the plane of polarization (Waterman, 1966b) . However, polarotactic responses can often be more complex. For example, the copepod Cyclo p.r vernalis Fischer showed an endogenous rhythm in polarotaxis (Umminger, 1968a) . In addition, the cladoceran Daphnia pulex (L.) changed from a four-peaked polarotaxis at low intensities of light or with less sharply directional light patterns to a single-peaked polarotaxis (90° to the plane of polarization) when a high intensity of unidirectional illumination was present. This latter response has been termed a light contrast reaction and has been reported only in Daphnia pulex by Jander & Waterman (1960).
Using methods described previously (Umminger, 1968a) , six specimens of the copepod Diaptomu.r .rho.rhone Forbes were exposed to a vertical beam of linearly polarized light and their polarotactic behavior was observed. The copepods were placed in a shallow cylindrical cell, 26 mm deep and 108 mm in diameter, and the vertical outer walls of the cell were covered with either black or white construction paper. In addition, the walls were shaded from direct light with a circular black or white diaphragm having an aperture 20 mm less than the inner diameter of the cell. The intensity of light was either 100 or 1100 lux at the upper surface of the experimental cell. When the intensity of polarized light was 1100 lux, Dzaptomu.r .rho.rhone showed swimming orientation perpendicular to the plane of polarization when a black screen and diaphragm were used ( fig. 1 A ) , but with a white surround these copepods oriented at 0°, 45°, 90° and 135° relative to the polarization plane ( fig. 1B) . Reducing the intensity of the vertically polarized beam to 100 lux evoked no change of behavior when the white screen was used ( fig. 1D ).
However, with the black screen, intensity reduction to 100 lux caused the appearance of four orientation peaks at 0°, 45°, 90° and 135° ( fig. 1C ). Diaptomu.r sho.rhone thus has a four-peaked polarotaxis at low light intensities ( 100 lux; black or white screen) or with less sharply directional light patterns (1100 lux; white screen). However, when a high intensity of unidirectional illumination is present (1100 lux; black screen), three of the four basic swimming directions are suppressed and all orientation is 90° to the plane of polarization. This is a light contrast reaction as defined by Jander & Waterman (1960) . It was previously reported that Diaptomu.r .rho.rhone oriented at 900 to the plane of polarization (Umminger, 1968b) , but this was a preliminary experiment using only unidirec- tional light of high intensity with black screening; light contrast reactions and intensity effects were not investigated. The present study therefore demonstrates the existence of the light contrast reaction in a crustacean other than Daphnia pulex and is only the second report of such a response in any organism. It is particularly interesting that this complex response to polarized light can be elicited in Crustacea as different as a copepod with only a simple naupliar eye and a cladoceran which possesses a compound eye as well. This suggests that much of the elaborate polarotactic behavior demon-
